Although cognitive distortions and deficits are known risk factors for the development and escalation of suicide ideation and behaviour, no empirical work has examined how these variables interact to predict suicide ideation. The current study proposes an integrative model of cognitive distortions (hopelessness and negative evaluations of self and future) and deficits (problem solving deficits, problem solving avoidance, and cognitive rigidity). To test the integrity of this model, a sample of 397 undergraduate students completed measures of deficits, distortions, and current suicide ideation. A structural equation model demonstrated excellent fit, and findings indicated that only distortions have a direct effect on suicidal thinking, whereas cognitive deficits may exert their effects on suicide ideation via their reciprocal relation with distortions. Findings underscore the importance of both cognitive distortions and deficits for understanding suicidality, which may have implications for preventative efforts and treatment.
bidirectional associations (e.g., distorted interpretations of stimuli [distortions] are in part a function of information processing deficits in selective attention [deficits] , and the process of accessing possible responses to stimuli [deficits] is influenced by earlier occurring attributions about the stimuli [distortions; Dodge & Crick, 1990] ), although a paucity of research has examined their reciprocal relations. The primary goal of this study was to test the components of an integrated cognitive model of suicide ideation which may have utility for understanding and predicting suicidal thinking and behavior.
Despite a paucity of research examining both cognitive deficits and distortions, researchers have found a number of negatively skewed or distorted cognitions that are associated with an increased risk of suicide ideation and attempts. Suicide ideation is defined as "any self-reported thoughts of engaging in suicide-related behavior" (O'Carroll et al., 1996, p. 247) , whereas a suicide attempt is a "potentially self-injurious behavior with a nonfatal outcome, for which there is evidence (either explicit or implicit) that the person intended at some (nonzero) level to kill himself/herself" (O'Carroll et al., 1996, p. 247) . Suicidal thoughts and behaviour can vary by the degree of suicidal intent, that is, the "individual's desire to bring about his or her own death" (Hasley et al., 2008, p. 577) . Increasingly distorted cognitions have been associated with increased severity of suicidality, and may have utility for differentiating among non-ideators, ideators, and attempters (Beck, Steer, Kovacs, & Garrison, 1985) . Compared to non-suicidal groups, suicidal individuals have a tendency to view their future (i.e., hopelessness), themselves, and their world, more negatively (e.g., Jager-Hyman et al., 2014; Miller & Esposito-Smythers, 2013) . Hopelessness is a distortion corresponding to an overly pessimistic view of the future, and appears to have high specificity for depression, with past research indicating no association with other internalizing (i.e., anxiety) or externalizing pathology (Alloy et al., 2012) . Researchers have consistently found a positive correlation between levels of hopelessness and degree of suicide risk, with higher levels of hopelessness associated with increasing levels of suicide intent and completion (Boergers, Spirito, & Donaldson, 1998; Kumar & Steer, 1995) even when controlling for the effects of depression (e.g., Beck, Steer, & Brown, 1993) . Hopelessness is a robust predictor for eventual suicide in clinical and nonclinical samples with follow-ups as long as 13 years (e.g., Beck, Brown, & Steer, 1989; Beck, Weissman, Lester, & Trexler, 1974; Kuo, Gallo, & Eaton, 2004) . Furthermore, suicidal individuals evinced a cognitive distortion related to death, rating it as more positive than did their non-suicidal counterparts (Gothelf et al., 1998; Neuringer, 1979; Orbach et al., 2007) . Several other cognitive factors that are associated with suicidal thinking are marked by an absence of an adaptive form of thinking, and therefore represent cognitive deficits. Schotte and Clum (1987) reported that an increased risk of suicide ideation is associated with marked problem-solving deficits in both impersonal and interpersonal domains, including the generation of significantly fewer potential alternatives and more irrelevant solutions to problems. Further, relative to non-ideating controls, individuals with suicide ideation are less likely to implement viable solutions (Schotte & Clum, 1987) . Similar findings have been reported in individuals who have attempted suicide as compared to non-suicidal psychiatric controls (Pollock & Williams, 2004) . Problem solving deficiencies are also conceptualized as avoidance of and passivity toward solving problems, and research has found that suicide ideators and attempters demonstrate greater problem solving avoidance relative to nonsuicidal psychiatric controls (Linehan, Camper, Chiles, Strosahl, & Shearin, 1987; Orbach, BarJoseph, & Dror, 1990) . In addition, compared to non-ideating controls, individuals who contemplate suicide demonstrate a higher level of cognitive rigidity, defined as low cognitive flexibility (Litinsky & Haslam, 1998; Marzuk, Hartwell, Leon, & Portera, 2005; Upmanyu, Narula, & Moein, 1996) .
It is possible that, like cognitive distortions, these cognitive deficits have utility for differentiating individuals at each stage of the suicide continuum. However, research investigating this relationship has been limited, and results have been mixed. For example, there is some evidence that relative to non-ideators, suicide ideators have deficits in problem-solving (Schotte & Clum, 1987) , whereas another study reported that problem-solving deficits do not differ appreciably between suicide ideators and non-ideators (Yang & Clum, 1994) . These mixed findings are somewhat difficult to interpret. One possibility is that the samples in these studies differed significantly in terms of the degree of suicide ideation. However, as these authors did not report on the level of suicide ideation in their respective studies, it is unclear whether these mixed results can be attributed to sample characteristics. Consistent with the observation that cognitive deficits are typically more closely associated with externalizing disorders, which are characterized by acting out, in the current study it is hypothesized that cognitive deficits will be less predictive of ideation and will vary less among suicide ideators and non-ideators than will cognitive distortions. When considered together, findings indicate that both cognitive deficits and cognitive distortions play a role in the development of suicidal thinking and behaviour, and that university students are a relevant population for examining these associations. As researchers have not proposed or studied this relationship, the degree to which deficits and distortions interact, or uniquely contribute, to suicidal thinking has yet to be examined. The primary goal of this study was to test a model of suicidal ideation in a sample of suicide ideators and non-ideators. Given that suicidal ideation and behavior are common in university student populations (Garlow et al., 2008) , the integrity of the proposed model was assessed utilizing structural equation modeling in a large undergraduate sample. Predictors for cognitive distortions and deficits, each represented as latent variables in the model, were selected based on research findings in the suicidology literature reviewed above. The cognitive distortions factor in the model was defined in terms of hopelessness, as well as the individual's cognitive appraisals about self and future. The cognitive deficits factor in the model was assessed by each individual's problem-solving deficits, approach to problem-solving (active approach versus avoidance), and cognitive rigidity (i.e., a deficit in cognitive flexibility). Further, the individual's degree of suicide ideation was utilized as the outcome variable in the model. Cognitive distortions and deficits are expected to have a direct association with suicide ideation. Further, cognitive distortions are expected to have a stronger relationship with suicide ideation than are cognitive deficits. It is also hypothesized that cognitive deficits and cognitive distortions will demonstrate reciprocal relations, such that increases in one will be associated with increases in the other. That is, deficits in problem solving, cognitive rigidity, and problem-solving avoidance are expected to be, in part, a function of greater hopelessness and negative appraisals about self and future, due to negative thought content interfering with effective cognitive processing (Dodge & Crick, 1990) . Similarly, distorted cognitions are likely related to cognitive deficits; the individual is unable to effectively manage problems, and therefore thought content has become increasingly negative over time. The proposed relationships in the model were examined by assessing whether significant differences were evident along the continuum between non-ideation and high levels of ideation.
Method Participants
Given the characteristics and number of parameters to be estimated in the proposed model, a sample of at least 350 participants was required to assess the fit of the model. Given that university students are considered to be an important vulnerable population, a sample of undergraduate students was recruited for the study.
Three hundred and ninety-seven undergraduate psychology students enrolled in an introductory psychology course participated in the study. The age of the participants (83 males and 314 females) ranged from 17 to 43 with a mean age of 18.69 years. Of the sample, 98.7% had never been married and 94.2% were full time students. The demographic information for this sample is presented in Table 1 . 
Measures Demographic Information
Prior to completing the package of questionnaires, each participant completed a demographic information sheet. Participants also provided information about their mental health history and treatment.
Suicide Ideation
The Scale for Suicide Ideation (BSS; The BSS has good internal consistency. Coefficient alphas range from .87 to .93 (Beck, Steer, & Ranieri, 1988 ). Cronbach's alpha in the current sample was .93. Moreover, the validity of the BSS has been well established. Researchers have reported positive correlations between BSS scores and other predictors of suicide, including subjective self-report and a history of previous suicide attempts , and clinician ratings of suicidality .
Cognitive Distortions
The Beck Hopelessness Scale (BHS; ) was used to assess each participant's level of hopelessness. This scale is a self-report measure composed of 20 true/false items that assess the degree to which an individual has negative expectancies regarding events in his or her future. Scores on the BHS range from 0 (no hopelessness) to 20 (extreme hopelessness). The BHS exhibits high levels of reliability. Estimates of internal consistency range from .84 (Hill, Gallagher, Thompson, & Ishida, 1988) to .93 (Beck, Weissman, Lester, & Trexler, 1974 Research investigating the validity of the BHS has been extensive. The content validity of the BHS was deemed adequate by a panel of clinicians (Beck et al., 1974) . As well, high scores on the BHS are positively correlated with clinician ratings of patient hopelessness (Ammerman, 1988) and suicide intent and completion Beck et al., 1974) . In addition, the BHS has excellent predictive validity. Based on the results of several longitudinal studies involving suicidal patients, Beck and colleagues reported that a score of 9 or more on the BHS identified 94% of the patients who ultimately completed suicide (Beck, Brown, Berchick, Stewart, & Steer, 1990; Beck, Steer, Kovacs, & Garrison, 1985) .
A General Attitudes Scale (GAS) was developed for the present study to measure the degree to which each participant endorsed positive or negative attitudes about themselves, others (in general), his/her future, life, and death. Participants were asked to rate their attitudes (over the past two weeks) for each of these categories (listed as "yourself," "others (in general)," "your future," "life," and death") using a Likert-type scale, where 1 = extremely negative, and 7 = extremely positive.
The psychometric properties of the GAS have yet to be fully established. The first four items, those that represented positive appraisals of self, other, future, and life all yielded significant positive inter-item correlations ranging from .39 to .62 at (p < .01). The estimate of internal consistency for these first 4 items was .81. The positive appraisal of death demonstrated only one significant association, which was a negative correlation with positive appraisal of other (r = -.11, p < .05). In terms of concurrent validity, it is notable that the positive appraisals of self (GAS-S) and of future (GAS-F) both demonstrated significant negative correlations with the BHS, with coefficients of r = -.53, p < .01 and r = -.63, p < .01, respectively.
Cognitive Deficits
The (Faccini, 1992) . Further, researchers have reported that SPSI-R scores have utility for discriminating between suicide attempters and both non-suicidal psychiatric patients and non-suicidal controls (Fitzpatrick, Witte, & Schmidt, 2005; Sadowski & Kelley, 1993) . The SPSI-R and SPSI-A both differentiated recent suicide attempters from a normative sample (Ghahramanlou-Holloway, Bhar, Brown, Olsen, & Beck, 2012) .
In the present study, only two of the scales of the SPSI were utilized as indicators of problem-solving deficits in the proposed model. These two scales, which included the SPSI-R and the SPSI-A, were selected for use in the current study as previous research has demonstrated a significant relationship between suicidal thinking and behavior and ineffective problem-solving and problem-solving avoidance (e.g., Orbach et al., 1990 ). In the current sample, the Cronbach's alpha was α = .74 and α = .82 for the SPSI-R and SPSI-A, respectively.
The Embedded Figures Test (EFT) was individually administered to assess each participant's fielddependence/independence (i.e., cognitive rigidity/flexibility). The EFT (Oltman, Witkin, Raskin, & Karp, 1971) consists of 18 simple geometric figures, the first two of which are used for practice. After the practice trials, the participant is sequentially presented with each of the remaining 16 figures. Beside each simple figure is a more complex geometric design, with the simple figure embedded within it. Using a felt-tipped marker, the participant was asked to outline the embedded figure as quickly as possible, while the test administrator timed the response. One point is given for each correct response, with a total possible score of sixteen for the complete test. The total number of correct responses and the total time to complete all correct responses were calculated. The mean time per correct response was then computed, and this value represents the participant's score on the test. Higher mean scores are associated with field-dependence (i.e., difficulty in overcoming field embeddedness) and, as such, represent a deficit in cognitive flexibility (i.e., high cognitive rigidity). Good levels of reliability (parallel forms; r = .82) have been established for the EFT (Oltman et al., 1971) . Research examining the construct validity of this test has established that high measures of field-dependence are associated with measures of cognitive rigidity and an intolerance of ambiguity (Witkin, 1965) .
Procedure
All participants completed an informed consent and the demographic form. Participants were notified that the goal of the current study was to further our understanding of how mood and thinking processes contribute to the development of suicidal thinking and behavior. They were then administered the self-report questionnaires in a randomized order to control for any order effects. Although small groups of individuals simultaneously completed the study, each participant worked privately and independently on his/her own questionnaires. Each participant was asked in turn to accompany the investigator to an adjoining room to complete the Embedded
Figures Test, and then returned to complete the questionnaires. Upon completion of the questionnaires, each individual was then thanked for his/her participation and debriefed. Participants were given a list of community mental health support resources, and individuals who endorsed current suicidal thinking were contacted by the investigator by telephone. In the event that the participant reported distress, referrals were then made to qualified mental health care providers. Participants were observed to be receptive to information on how to access mental health care. 
Results
The fundamental goal of this study was to assess the fit of the proposed model of suicidal ideation. Cognitive distortions and cognitive deficits were hypothesized to be reciprocally related and associated with suicide ideation, as measured by total scores on the BSS. Furthermore, it was expected that cognitive distortions would have a stronger relation than cognitive deficits with suicide ideation. The correlation matrix for the factors in the model is presented in Table 2 . Note. Suicide Ideation = BSS Total Score; GAS-S = General Attitudes Scale-Self; GAS-F = General Attitudes Scale-Future; BHS = Beck Hopelessness Scale; SPSI-R = Social Problem-Solving Inventory -Rational problem-solving; EFT-mean = Embedded Figures 
Assessing the Fit of the Cognitive Distortions and Deficits Model
Maximum likelihood estimation was utilized to assess the fit of the Cognitive Distortions and Deficits Model. The
Chi-Square (χ 2 (12) = 21.34, p = .046) of the model presented in Figure 1 was small, indicating a close fit.
Although the Chi-square was significant, the CFI = .98, the TLI = .97, and the RMSEA = .044, all indicative of excellent fit. Contrary to hypotheses, the path from cognitive deficits to suicide ideation was non-significant. The Considered together, the results of the SEM analyses for the Cognitive Deficits and Distortions Model (Figure 1) indicate that, consistent with hypotheses, cognitive distortions have a direct and significant relation with suicide ideation. Further, also consistent with predictions, cognitive distortions and cognitive deficits have a significant reciprocal relationship. Moreover, as was predicted, cognitive distortions had a much stronger impact on suicidal thinking than did cognitive deficits, which, contrary to hypotheses, did not relate directly with suicide ideation. However, cognitive deficits do have an indirect effect on suicide ideation through their impact on cognitive distortions. Overall, the results of all of the SEM analyses are supportive of the hypothesized model and of the initial hypotheses.
Discussion
The primary goal of the current study was to assess the integrity of the proposed cognitive distortions and cognitive deficits model of suicidal thinking. The fit indices assessing the fit between the model and the data were all significant, indicating a close fit between the proposed model and the data. As was predicted, cognitive distortions and cognitive deficits had a direct and reciprocal relationship that was significant. Cognitive distortions had a direct association with suicide ideation, whereas cognitive deficits had an indirect relation with suicide ideation through its association with cognitive distortions. The pathway of cognitive deficits to suicide ideation was kept in the model due to theoretical and empirical support for this association in individuals with more severe suicidality (e.g., attempters), and removal of the pathway did not significantly improve model fit.
The results of the current study suggest that a lack of adequate problem-solving and a tendency to engage in problem-solving avoidance contribute to hopelessness and to negative evaluations about self and future, both of which are associated with greater suicide ideation. Because the individual avoids solving problems or has difficulty solving them, his or her stressors may be exacerbated, and he or she may therefore feel unable to improve his or her situation, leading to hopelessness and negative thoughts about self and future. The relationship between cognitive distortions and cognitive deficits, and the specific contribution of each in the development of suicide attempts, remains more speculative though. Additional research is required to more definitively assess how cognitive distortions and cognitive deficits interact over time to impact the development of suicide ideation as well as suicide attempts.
The current findings should be interpreted in the context of the study's strengths and limitations. Although the sample size was considerably large, the study was limited by the fact that it was conducted with a sample of undergraduate students. While this sample was chosen due to the high incidence of suicidal thoughts and behaviours in university students, the use of this sample limits the generalization of the results to a broader population. The relationships in the model need to be further examined in a community and/or clinical sample.
Further, the sample in the study was comprised of ideators and non-ideators. Consequently, the proposed relationships in the model also need to be further assessed in a group of suicide attempters, whereby cognitive deficits likely play a more direct role in suicidality (Richard-Devantoy, Szanto, Butters, Kalkus, & Dombrovski, 2015) . Furthermore, the study used a cross-sectional design. Future research is needed to examine how a range of cognitive distortions and deficits interact to predict suicide thinking and behaviours over time. Other cognitive distortions and deficits not examined in the current study that could be important for predicting suicide thinking and behaviour (e.g., rumination) should also be included in future models. (Upmanyu et al., 1996) . However, these patterns were not found in the current study. One reason that could explain this finding is that EFT was a behavioral measure, whereas all other measures were based on selfreport; this is an additional limitation of the current study. In addition, there were numerous differences between the current sample and those studied in previous research; other studies used older samples (Litinsky & Haslam, 1998; Marzuk et al., 2005; Upmanyu et al., 1996) , who were culturally distinct (i.e., lived in India; Upmanyu, Narula, & Moein, 1996) , were inpatients with diagnosed depression (Marzuk et al., 2005) , or were psychiatric patients (Litinsky & Haslam, 1998) . Past findings may therefore not have been generalizable to the current sample.
The current research makes an important contribution to suicidology research. The proposed cognitive distortions and deficits model of suicide ideation moves beyond examining suicidal thinking in terms of isolated risk factors. Instead, in this new model, suicidal thinking and behavior are discussed in terms of vulnerabilities, including cognitive distortions and cognitive deficits. This new model was not designed to be all-encompassing, but rather, was developed to integrate basic psychological factors and processes that are known to be associated with suicidal thinking. With few exceptions, the proposed model is supported by the current research, and is consistent with extant research findings in the suicidology literature.
The current findings are informative for the assessment and treatment of suicide ideation. Consistent with past research (e.g., Wang, Jiang, Cheung, Sun, & Chan, 2015) , hopelessness was found to be an important predictor of suicide ideation, as were negative evaluation of self and future. These cognitive distortions are therefore important targets for assessment of suicidality and subsequent treatment. Cognitive behavioral therapies, with their focus on testing negative cognitions, would be one recommended form of treatment (Nock, Millner, Deming, & Glenn, 2014 ).
In conclusion, the current research study supports the proposed cognitive distortions and deficits model of suicide ideation. The results indicate an almost perfect fit between the data and the proposed model. While it has limitations, the cognitive distortions and cognitive deficits model has important implications for suicidology research and for the assessment and treatment of suicide ideation.
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